1/29 



10 



E n (x,y) 



PREDICTION 

ERROR 

CODING 

¥ 

14 



15 



PREDICTION 

ERROR 

DECODING 

P 



E n (x,y) 



17 




FRAME 
MEMORY 



13 



MOTION 

COMPENSATED 

PRE DICTION 

* 



MOTION 
FIELD 
CODING 
V 



12 



MOTION 
FIELD 

ESTIMATION 



R n (x,y) 



11 



CD 
Z 

X 
in 
_i 

Q_ 



16 



Fig. 1 



PRIOR ART 



2/29 



20 

/ 



3 



X 
LU 
_I 
CL 

1- 
_l 
Z) 

LU 
Q 



1 



23 



PREDICTION 

ERROR 

DECODING 



2 



r 



E n (x,y) 
► 



22 



PJx,y) 



MOTION 

COMPENSATED 

PREDICTION 



24 



FRAME 
MEMORY 



21 



PRIOR ART 



Fig. 2 



3/29 




4/29 



CURRENT PICTURE 



N 



(x,y) 




N 



MACROBLOCK 



a) 



REFERENCE PICTURE 



?. E ^?£tl? E -9 ,0N ^^x.Ay) 




b) 



MOTION VECTOR 



REFERENCE PICTURE 




c) [-p,p] SEARCH REGION 



Fig. 4 



5/29 



FULL-PIXEL HALF-PIXEL 
RESOLUTION GRID RESOLUTION GRID 




SUB-PIXEL RESOLUTION 
MOTION VECTOR 



Fig. 5 



6/29 



61 



65 



63 



T.120 



TELEMATIC EQUIPMENT 



64 



SYSTEM 
CONTROL 



H.245 



70 



VIDEO 
EQUIPMENT 




VIDEO 






CODEC 














67 


62 


66 

X G.723.1 


AUDIO 




AUDIO 




DELAY 


EQUIPMEN I 




CODEC 





SIGNALLING 



H.233 



ENCRYPTION 



XH-223 



68 



69 



MUX/ 
DMUX 



71 



72 

— - 

i 

jlSDN 

•NETWORK 
lINTERFACE 

I 
I 

I 1 



MODEM 
V.34, V.8 



MODEM 
CONTROL! 
V.25TER 



! RADIO 
! TRANS- 
CEIVER 



73 



i 



CONNECTION 
TO PSTN 



60 



Fig. 6 



7/29 



INTRA/INTER 
TRIGGER 



720 



718 



Q 


■1 




r 


1DCT 



706 
709 




SWITCH #2 




780 



MOTION 

COMPENSATED^ 
PREDICTION 



MOTION FIELD 
CODING 



770 



727 



T 



1 



729 



MOTION 
ESTIMATION 

T 

760 



730 



BEFOREHAND 

SUB-PIXEL 

INTERPOLATION 



FRAME STORE 



I 



724 



740 



SUBSEQUENT 

SUB-PIXEL 

INTERPOLATION 



750 



790 



X 
o 

ID 



725 



Fig. 7 



8/29 



INTRA/INTER 
TRIGGER 



CONTROL 
MANAGER 




870 



800 



860 



880 



E„(x,y) 




■>( + 



i„(x,y) N 



VIDEOr 
OUT 



IBEFORE-HAND 
SUB-PIXEL fit 
INTERPOLATION 



845 



FRAME STORE 



MOTION 

COMPENSATED 

PREDICTION 



850 



SUBSEQUtN I 
SUB-PIXEL 
INTERPOLATION 

T 

890 



Fig. 8 



12/29 




Fig. 1 1 



13/29 



Fig. 12(a) 



14/29 

CO 

< 



in 

< 



T3 


CD 


■o 




JQ 


<D 


o 


CD 


■D 


CD 




<D 


to 








< 


0) 


o 


CD 



CN 

2 



< 




15/29 



Ai b< 



A 2 b 2 



A 3 d 

e e 
c d 
e e 

A 4 



b 3 d A 

e e 

c d 

e f 

b 4 A 



A5 b 5 



A 6 b 6 



Figure 12(c) 



16/29 



e 
c 
e 
A 



g 

d 

g 



e 
c 
e 



g 

d 

f 



Fig. 13(a) 



17/29 



CO 

< 



10 

< 



< 
















a 


CD 


O 


CD 






T3 


O) 


CO 

< 


© 


O 


CD 



CO 

o 

ZJ 
D5 



CM 

< 



18/29 



Ai bi 



A 2 b 2 



A 3 d 

e g 
c d 

e g 

A4 



b 3 d 

e g 
c d 
e f 

b 4 



A5 b. 



A 6 b e 



Figure 13(c) 



19/29 



A d b d A 

e h f h 

b g c g 

e h f i 
A A 



Fig. 14(a) 



20/29 



CD 

< 



to 

< 




CM 

< 



r 

< 



21/29 



An 



A 2 



A 3 d b d A 

e h f h 

b g c g 

e h f i 

A 4 A 



A 5 



A 6 



Figure 14(c) 



22/29 




Fig. 15 



23/29 




Integer 

position pixels 
©1/2 pixels 'b' 
o 1/2 pixels c c' 



Fig. 16 



24/29 




J — ©. — . 


©— r 


L— © 

© 


0 ; 


r~®-j 

i i 
; i 


i 

i 

— ©-~4 


> 
i 
t 
i 
1 


1 

1 
1 

i 



CO 

o 

a 

G) 



J2 
Q. 



< 



i 



@ o 



<5> 

i 



o 

<ji o i) o 

J ! 



o 



l i i 



o 
-<3>~ 
O 



i 

o ® 



<5> 



p o 



o 

I 

J 



"1 

(J 

-4 



jS> o b o 

; i 

P ! 



0 O p O 



1 



25/29 







.- ©. 










© 




3 




j 




...4. 


















t 

i 


— # 








4 




f 








-^.--^ 


3 






















<i 










.•#-••© 







r -© © © .© — •% 




















• 




• 


CD 


• © 




® 


© 












• © 


• 




• 






• 
















# © 


• 




• 


© 




















• © 


• 




• 






f 


3 














• © 


• 


0 


• 


© 


• © 


• 


{ — © — 
















© © © 



26/29 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 



i 



Fig. 19 



27/29 



"O CD "O 



«*- "O CD "O 



CD 



co 
£2 



co 



co 

CM 



O -O O 



CO 
CO 



"CJ CD T3 CO 



tN 



CM 



cm 



■O O -D O 



<M 
CO 



CD "D CO ID 



O 
CM 

8> 

CO 

Li. 



CM 



CO 



o -o 



"O CD T3 



**- "O *+_ TJ CD 



29/29 



1 2 3 4 

9 10 11 12 

17 18 19 20 

25 26 27 28 

33 34 35 36 

41 42 43 44 

49 50 51 52 

57 58 59 60 



5 6/8 

13 14 15 16 

21 22 23 24 

29 30 31 32 

37 38 39 40 

45 46 47 48 

53 54 55 56 

61 62 63 64 



Fig. 22 



